Several factors which affect the sensitivity of calcitonin bioassay were investigated. As to the assay animals, Sprague-Dawley and Holtzman rats were more sensitive than Wistar rats. In mice, C3H III strain gave better response to calcitonin than CF 1 and ddN strains. In each strain, younger rats were more sensitive than older ones. It was also demonstrated that the longer was the period of low calcium diet, the more remarkable was the response of the Wistar rats to calcitonin. In Wistar rats, phosphate in drinking water improved the sensitivity of the assay and intravenous administration of calcitonin produced steeper dose-response curve than subcutaneous administration. When 3 to 4-week-old Sprague-Dawley rats were utilized, the hypocalcemic acitivity was detected in 25 to 66 mg of wet weight of human thyroid glands, while 5-week-old Sprague-Dawley rats were not so sensitive as to be able to detect hypocalcemic activity in 100 mg of wet weight of human thyroid glands.
In attempts to increase the sensitivity of calcitonin bioassay, various modifications have been proposed. Difference in the sensitivty was shown among strains of rats (Cooper et al., 1967) . Age (Care et al., 1967) , duration of low calcium diet (Cooper et al., 1967) , phosphate administration and the route of calcitonin administration (Kumar et al., 1965) were found to be the factors that affect the sensitivity of the assay. In this report these factors were studied systematically with various strains of rats and mice.
Human thyroid glands have been found to contain less calcitonin than those of other species of animals. Therefore it is desirable to select better conditions in calcitonin bioassay of human thyroid glands. Materials and Methods
Animals
Male rats of 3 strains (Holtzman, Sprague-Dawley and Wistar) 2 to 6 weeks of age and mice of both sexes of 3 strains (C3H III, CF 1 and ddN) were used. Immediately after being the animals were placed on the low calcium diet prepared according to Kenny (1959) , and on distilled water ad libitum for 1 to 4 days. When indicated, phosphate was given in drinking water as the 1/15 N phosphate solution, pH 7.4. Methods of both subcutaneous and intravenous administrations of calcitonin were compared. Intravenous administration was performed as one shot from the tail vein. The standard and test material was usually dissolved in 0.5ml of 0.01N HCI. Preparation of Calcitonin Among the 3 mice strains, the C3H III mice responded well to calcitonin, but the CF 1 and ddN mice did not show the hypocalcemic response to calcitonin. The strain ddN showed hypercalcemia, but the animals did not respond to calcitonin.
As to the effect of duration of the low calcium diet, the hypocalcemic response was more pronounced in Wistar rats given the diet for a longer period in both cases of administrations of 80MRC mu and 120MRC mu of calcitonin (Table  3 a samples showed statistically significant hypocalcemic activity when 5-week-old Holtzman rats were utilized (Table 4 b ). However, with 3 to 4-week-old Sprague-Dawley rats it was possible to detect the hypocalcemic activity in 25 to 66 mg wet weight of the intact human thyroids. Calcitonin content in normal human thyroids ranged from 103 to 222 mu/g of wet weight (Table 5) . A metastatic lymph node of medullary carcinoma contained 9422 MRC mu/g (Table 6 ). Table 6 . Bioassay of extract of a metastatic lymph node from the medullary carcinoma 1. Calcitonin content was 9422mu/g wet weight with 9351 to 9453mu/g of one standard error. 2. Parallelism was proved between standard preparation and that of medullary carcinoma. 3. Bioassay was performed utilizing Holtzman rats of 2 weeks of age. Assay animals were fasted for 24hr instead of administration of low calcium diet.
Discussion
It has already been established that the younger animals are more sensitive to calcitonin than the older. When the thyroids of sheep and goats of different ages were perfused with hypercalcemic blood, the extent of the resulting hypocalcemic response was smaller in older animals (Care et al., 1967) . Strutridge (1968) found that the equivalent hypocalcemia was produced in 3-week-old rats by doses less than one-third of those required in 5-week-old ones. Our results also indicated that the younger animals of both Holtzman and Sprague-Dawley strains produced the larger response in the lower dose range of calcitonin. Young Wistar animals (2 to 4-weekold) showed similar results, but not consistently. On some occasions the animals did not respond even to the large doses of the calcitonin.
Difference in sensitivity among the strains was also reported (Cooper et al., 1967) . Among the 3 strains of rats, the Holtzman and Sprague-Dawley rats were much more sensitive than the Wistar. Mice of C3H III strain was more sensitive to calcitonin than CF 1 and ddN strains, although the latter 2 groups were younger than the C3H III mice. A peculiar ddN strains, but the exact nature of this phenomenon is currently not clear. The sensitivity to human calcitonin was found to be better in mice of white Swiss strain than in rats (Lalijee et al., 1967) .
Duration of low calcium diet was reported to alter the responsiveness of animals to calcitonin. Cooper et al.(1967) proposed that animals were more sensitive when fed with low calcium diet for 1day than when fed for 4 days. However, the reverse results were obtained in our experiments. The longer the period of the low calcium diet, the more sensitive was the animals to calcitonin. Such difference may be due either to the defference in strain or to the contents of phosphate in the low calcium diet. Phosphate has been shown to increase the sensitivity of animals to calcitonin. Cooper et al.(1967) also pointed out that the difference in phosphate content in the diet could be a cause of the difference in the response to calcitonin when the calcium content was low in the diet. Pyrophosphate was also proposed to influence the sensitivity of the bioassay (Orimo, 1969) .
The route of administration of calcitonin was found to be another factor to modify the response. Intravenous administration caused much greater response in rats than subcutaneous administration (Kumar et al., 1965) . On the other hand, there was no difference in response between intravenous and intraperitoneal administration in mice (Laljee et al., 1967) .
Calcitonin content in normal human thyroids varied from 103 to 223mu/g wet weight in our experiment. Our results showed that 5-week-old Sprague-Dawley rars were not practically suitable for the bioassay of human thyroids.
The maximum limit of time allowed in coilecting thyroid tissues from the cadaver was reported to be 12hr after death (Laljee et al ., 1967) . While our specimens were collected not later than 10 hr after death and, moreover, mainly during autumn and winter seasons , most of the tissues showed definite amounts of calcitonin.
Parallelism in the dose response curves was established between the extract of a metastatic lymph node of the medullary carcinoma and standard preparation (Table 6 ). Although the content of calcitonin was very high in the metastatic lymph node of our case compared with that of normal thyroid tissue , the higher values have been reported. Tashjian et al . (1968) reported that the specific biologic activities of 2 cases of medullary carcinoma were 143 and 182 MRC mu/g of fresh weight and Maclntyre (1969) showed that the medullary carcinoma was 5,000times richer in calcitonin content than normal thyroids. The metastatic lymph node in our study contained only 60times more calcitonin than normal human thyroids. It may be because the tissue happened to be the metastatic lymph node which was rich in the fibrous structure.
